SUMMARY
revealed a carcinoma of the right upper lobe and a mediastinoscopy performed at the same time failed to demonstrate malignant infiltration of the mediastinal lymph nodes.
A right radical mastectomy for carcinoma of the breast had been performed thirteen years previously, followed by deep x-ray therapy. Her only pre-operative medication was thioridazine 125 mg per day.
Her premedication prior to surgery consisted of intramuscular papaveretum 20 mg and hyoscine 0.4 mg. Anaesthesia was induced with thiopentone 325 mg and suxamethonium 100 mg and followed by intubation with a medium left Robertshaw double lumen tube. Maintenance of anaesthesia was achieved by a 2: 1 nitrous oxide/oxygen mixture and a1curonium 15 mg.
A right thoracotomy was performed through the fourth intercostal space and showed extensive tumour infiltration of the right upper lobe, with hilar and mediastinal lymph node involvement precluding lung resection. Prior to closure of the thorax five intercostal nerve blocks were performed by the surgeon under direct vision using 3-4 ml of 0.5% bupivacaine placed approximately 3-4 cm lateral to the sympathetic chain in each intercostal space. (Total dose of bupivacaine was 100 mg.)
Following induction of anaesthesia, the patient's systolic blood pressure, measured in the non-dependant arm, had been stable at 90-110 mmHg systolic. The operative blood loss over this two-hour period was estimated to be 500 m!. However, five minutes after placement of the intercostal nerve blocks marked hypotension developed with the systolic blood pressure falling to 40 mmHg. Rapid infusion of 1000 ml of Hartmann's solution and 500 ml of a gelatin polypeptide solution (Haemaccel) restored the blood pressure to 80-100 mmHg. Thirty minutes later the surgery was completed and neostigmine 2.5 mg and atropine 1.2 mg were administered following discontinuation of the nitrous oxide. However, the patient remained unconscious and apnoeic. Naloxone 0.4 mg and tacrine 30 mg were given intravenously, and shortly after, the patient recovered consciousness, opened her eyes and was able to move her jaw and tongue. She was unable to breathe and remained flaccid with no voluntary movement, tendon reflexes or sensation below the level of C3. A peripheral nerve stimulator confirmed the absence of residual neuromuscular blockade.
A diagnosis of subtotal spinal anaesthesia was made and the patient was transferred to the intensive care unit where artificial ventilation was continued (using the intermittent mandatory ventilation mode). Shortly after, hypotension redeveloped with a systolic blood pressure of 60 mmHg and a heart rate of 80/min. A transfusion of 800 ml of blood together with intravenous methoxamine 5 mg restored the blood pressure to 90 mmHg with a central venous pressure of 20 cm H 20 .
Two hours after placement of the intercostal nerve blocks, feeble hand and arm movements were noted. Two hours later spontaneous respiratory movements had returned, enabling extubation. The patient now required morphine 10 mg for chest pain. Her blood pressure was stable at 100 mmHg with a heart rate of 100/min and a central venous pressure of 14 cm
Gradual neurological recovery took place with return of muscle power, tone, tendon reflexes and sensation in all areas involved by the block. Nine hours after placement of the blocks full neurological recovery had taken place.
DISCUSSION
Hypotension as a complication of intrathoracic intercostal nerve block with bupivacaine is now well established.
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However, the mechanisms involved in most of these episodes are not clear. Postulated causes of the hypotension include intravascular injection of the local anaesthetic solution, rapid systemic absorption of bupivacaine and extensive paravertebral sympathetic block. Two of the cases reported'·4 appear to be the result of total spinal anaesthesia following the intercostal space injection. We believe the pattern of events as reported in this case is best explained as subtotal spinal anaesthesia following attempted intercostal nerve block. The exact mechanism by which spinal anaesthesia occurs with intercostal nerve block is not clear. However, the most likely explanation is that of intraneural injection of bupivacaine with extension of the local anaesthetic along the perineural spaces into the spinal nerve roots, spinal cord and cerebrospinal fluid. This pattern of spread following intraneural injection distal to the intervertebral foramen has been documented by several authors in various animal species.
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Another postulated mechanism is that of direct injection of the local anaesthetic into the subarachnoid space within prolongations of the dural cuffs along the intercostal nerves. 8 • 9 A case of total spinal anaesthesia following interscalene brachial plexus block has been reported lO and probably also resulted from intraneural or intracuff injection.
Spinal anaesthesia from percutaneous intercostal nerve block with bupivacaine has not been reported so far, although this would seem a distinct possibility considering the frequency with which the blocks are performed and the report of paralysis and collapse following percutaneous intercostal nerve block with Efocaine. 9 Intercostal nerve blocks during thoracotomy have been shown to have significant beneficial effects with regard to pain control and improvement in respiratory function in most ll -I ] but not all l4 studies. If the intrathoracic technique is to be used, the possibility of spinal anaesthesia should be borne in mind. It would also seem prudent to avoid direct intraneural injection in the intercostal nerves and to place the block as far lateral to the intervertebral foramen and sympathetic chain as practicable.
